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(57) Abstract 

Ventilation device, with a heat exchanger element (15) for interchangeable blowing of air to and from a room, such as a living room 
or office room, in which the heat exchanger element is rod- or dish shaped with penetrating passages. At least one fan (19, 20) adjoining 
the heat exchanger element (15), which can be controlled for interchangeable outlet and inlet of air from and to the room, communicating 
through a wall separating the room from the ambient air. A control circuit being provided for operating the fan or fans interchangeably. 
The heat exchanger element (15) is tightly received in a ventilation device housing (14) which is provided with an access opening facing the 
room and which may be opened for inserting and removing of the heat exchanger element. The ventilation device housing (14) is provided 
for accommodation generally in an opening in a wall, to hold major parts of the ventilation device in the wall. At least one fan (19, 20) is 
provided at the side of the wall, which is facing the ambient air. 
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THE T SAME 10N DEVICE AND WI NDOW FOR ACCOMODATING 

The invention relates to a ventilation device as stated in the introductory pan of claim 1 
and a window for mounting of such a ventilation device. 

Background 

5 The requirements for energy saving and the need for better ventilation has created a need 
for ventilation devices which can save energy by preserving warm air within a room, need 
little space and have low power consumption. 

It is known to provide buildings, such as homes, apartments, office buildings, schools and 
similar with regenerative heat exchangers which are comprised of a central unit which 
1 0 supplies and removes air from the different rooms of the building through ducts arranged in 
the walls and/or ceilings. This requires a large amount of equipment and labourintensive 
installation, both being costly. Additionally, this solution is difficult to implement in existing 
buildings. 

Ventilation devices are also known for installation into walls, which comply to some of 
1 5 the requirements for practical use. For example it is known to arrange a fan in an opening 
in a wall and place adjacent thereto a heat exchanger element. Existing equipment of this 
type has, however, been expensive, energy consuming and has a high noise level. 

It is further known to arrange two equal and symmetrically operating ventilation devices 
in a tandem mode, to achieve balance between inlet and outlet air. Such prior art tandem 
20 ventilation devices hava been to large and expensive for privat dwellings. 

Object 

The main object of the invention is to provide a ventilation device which makes it possible 
to provide several rooms of a building, e.g. each or a substantial pan of the rooms of a 
25 family house, with a heat exchanger. A heat exchanger is desired, which can be accomodated 
in an opening in a wall or a window, without further elements, except for covers, extending 
over the wall surface. 

Further, a ventilation device is desired, with a low noise level, to avoid creating 
undesirable noise in the room in which the ventilation device is located. 
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A further important object is to provide a ventilation device which is simple to maintain, 
so that a large number of ventilation devices in a bulding may easily be cleaned for dust and 
other contamination. 

It is also an object to provide a ventilation device which can be manufactured with small 
5 dimensions with the aim of locating it in a window frame. Additonally, it is an object to 
provide a ventilation device which can use a low power axial or radial fan. 

A particular object is to decrease the power consumption to a level allowing operation 
with a solar panel powered battery. 

In cases with the need for particular economy of energy, balanced air exchanges is 
10 desirable, i.e. letting in and taking out the same amount of air. 

For some purposes, a ventilation device cooling the inlet air is required. 

The invention 

The main object of the invention is achieved by designing the ventilation device as stated 
1 5 in claim 1 . 

With this device, the main operating requirements, of low power consumption and small 
dimensions, are achieved. Additionally there is a great simplification and saving in mounting 
work compared to known equipment having one central unit. 

It is possible to manufacture the ventilation device to fit into existing ventilation openings 
20 in a wall or in a slot with the height of appr. 10 cm in a window frame. It is also possible to 
power the ventilation device by a small solar panel arranged outside the wall in conjunction 
with a cover. It is possible to provide the ventilation device with a water supply through 
nozzles, which will cool inlet hot air through the ventilation device. 

A control system is provided with sensors registering the inside and outside temperatures, 
25 level of humidity and/or existence of odors in the room to be ventilated. 

Different features of the invention are stated in claims 2-9. In claim 10 a window for 
mounting a ventilation device according to the invention, is described. 

More details of the invention are given by the description of following examples. 



30 



Examples 
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Below, the invention is further described with reference to the accompanying drawings, 
in which: 

Fig. 1 shows a partial section perspective view of an embodiment of the invention, in 
which a ventilation device for arrangement in the opening of a wall is provided with two fans 
5 arranged adjacently, 

Fig. 2 shows a section through the ventilation device of Fig. 1, 

Fig. 3 shows a schematical perspective view of a ventilation device provided for 
installation in a slot in a window. 
Fig. 4 shows an exploded view of an embodiment supplying a water fog, 
10 Fig. 5 shows an embodiment with a double set of heat exchangers to provide balanced air 
exchange, 

Fig. 6 shows an embodiment with the ventilation device at the top of a window, 
Fig. 7 shows an embodiment with the ventilation device arranged at the side of a window, 
while 

1 5 Fig 8 shows a further embodiment of the ventilation device, which can be arranged at the 
side of a window. 

Fig. 1 and 2 illustrates a ventilation device according to the invention provided for 
mounting in a cylindrical opening 1 1 in a wall facing the atmosphere, e.g. of a living room 

20 13. The ventilation device comprises a tubular housing 14 of steel plates or plastic, with a 
square or substantially square cross section. In a modified embodiment, the section can be 
cylindrical. At the end of the housing 14 facing into the room 13, a heat exchanger 15 
occupies the cross section of the housing 14 toward the outer end thereof, within a certain 
distance of the end. The heat exchanger 15 can be manufactured in several known ways. For 

25 example it can be manufactured of corrugated aluminium sheets 16 which are covered by a 
tubular sheeting 17. The sheating, which may also be of aluminium, is fitted within the 
housing 14 to be removable inserted into this. Thus the heat exchanger 15 may easily be 
extracted for cleaning. With suitable design of the inner cover of the housing (not shown), 
this may be conducted by a normal consumer, the heat exchanger being placed in a dish 

30 washer for cleaning. 
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In a free space 18, between the heat exchanger IS and the outer end of the housing 14, 
two low power axial fans are mounted, an inner fan 19 and an outer fan 20. The fans may 
be rated for a power consumption of 5-20 watts. The fans may be partioned by a flow guide 
which may comprise a honeycomb-sheet, e.g. of plastic, with a thickness of 5-10 mm, which 
5 reduces turbulence at the starting and stopping of the fans. By arranging the fans 1 9 and 20 
in series and operating them interchangably, equal movement of air in both directions can 
be achieved. When operated at equal intervals, the same amount of air is let in and out. 

Arrangement of the two fans at the same end of the housing 14 allows for an easy removal 
of the heat exchanger 15 This is important for the maintenance, as it enables unskilled 
1 0 personel to maintain, particularly by cleaning, the equipment. 

It is also possible to use only one fan and change at intervals the direction of rotation. 
This will save space and equipment costs, but reduce effective time of operation, because 
of the stopping time for the rotor of the motor and the fan blades at each change of direction. 

To increase the efficieny of the exchange of heat, two fans can be arranged adjacently, or 
1 5 with a certain distance in the same room for tandem operation. With interchanging operation, 
a complete balance in the interchange of air is achievable. It means that all air let into a room 
will stay in the room, and all air let out of a room originates from that room. Thus loss of 
warm air from the room is avoided. Also the intake of cold air from the outside, cannot 
bypass the heat exchanger. In addition to this, air from one room, e.g. a kitchen, is not 
20 passed to neighbouring rooms, thereby avoiding transfer of odors from one room to another 

For the interchanging operation of the two fans of fig. 1 and of a further ventilation device 
in the case of tandem operation, a prior art electronic control unit is used to control the 
length of intervals. The length of intervals will depend on the capacity of the heat exchanger, 
the fen capacity and the temperature difference. It is also possible to provide such a control 
25 unit to be started by a temperature and/or odor/moisture sensor, e.g. in connection with use 
in a bath or toilet. 

At the outer end of the ventilation device, a filter 21 to stop insects and dust is provided. 
Such a filter can be extended to stop pollen and other micro particles. 
Over the filter at the outer end of the ventilation device, a half roof shaped cover 22 is 
30 arranged to protect the filter against rain and other impact, such as ball throwing. 
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In an alternative embodiment, the cover 22 can be covered by solar cells to collect energy 
for the operation of the fan motors. Such solar cells should be combined with a battery, 
which can be arranged at the adjoining end of the housing 14. The ventilation device can thus 
be a self powered unit, without need for connection to a power supply for the operation of 
5 the fans or for powering the control unit. 

Fig. 3 illustrates a ventilation device 23 for arrangement in or at a window is shown, e.g. 
at the upper edge of a window frame (see Fig.6). The ventilation device 23 has a box shaped 
housing 24 with openings and active elements as described below. The housing has a height 
which is substantially less than the width, which again is substantially less than the length 
10 The housing 24 is divided approximately in the middel into an upper and a lower part. 
Centrally in the upper part of the housing, a heat exchanger 25 with a design corresponding 
to the design of the heat exchangers of the example above, except for a low height and a 
width corresponding to the width of the window frame, is provided. The housing 24 has an 
opening 26 facing the room, which is covered by lid 27, which may be fastened with two 
15 screws (not shown). Through the opening 26 the heat exchanger element can be removed 
and reinserted without particular skill or tools. At the ends of the heat exchanger element 
25 air chambers 28, 29 are present in the upper part of the housing 24, which are connected 
to two fans 30 and 3 1, respectively. The fans 30 and 3 1 are horizonally disposed radial fans 
which have a central opening towards the air chambers 28, 29 and a lateral opening towards 
20 a common, interposed central air chamber 32. 

The central air chamber 32 has an opening 33 towards the room and an opening 34 facing 
the external wall, a diagonally extending partition wall 35 then divides the air flows from the 
fans 30 and 3 1. Thus a flow path is defined from the room to the ambient air through the 
fans, the heat exchanger and the different air chambers. 
25 In operation, the fans 30 and 3 1 are powered interchangebly in intervals, to let air in and 
out. Thus the ventilation device can be controlled in a continous operation, without a time 
lag for stopping the fans. This will increase the heat exchange. By using two such ventilation 
devices in a unit in the same room the energy exchange can be increased further, as all the 
air passing to and from the room is passing through a heat exchanger. 
JO The embodiment of Fig. 3 can be modified in various ways. Each of the fans 30 and 3 1 
can be replacded by more smaller fans which can be arranged in parallel. The fans 30 and 3 1 



WO 97/35152 



PCT/NO97/00054 



6 

can also be arranged directly against the heat exchanger 25, at the same level. An air 
chamber for each fan 30 and 31 is then needed on a different level, to conduct air to and 
from the room. 

In Fig. 4 is shown an exploded perspective view of an embodiment with a substantially 
5 square tubular housing 4 1 . In the housing 4 1 , two fans are arranged at one end, an inner fan 
42 and an outer fan 43, back to back, i.e. blowing air towards each other. Between the fans 
42 and 43, a flow guide 44 with a honeycomb cell structure is arranged as in the embodiment 
of Fig. 1 . On the inner side of the inner fan 42 a heat exchanger element 46 is arranged, on 
the other side of which is a chamber 50. At the upper part of the chamber 50, facing a filter 
10 47 on the inner wall of the housing, is a manifold 48, with at least one, but preferably a 
pluratlity of nozzles, is arranged. The manifold is connected to a water supply under pressure 
over a valve (not shown) which can be automatically switched by an electronic control 
circuit. The heat exchanger element 46 is adapted for insertion and removal from the housing 
41 by a correspondingly simple method as described for the embodiments above, after 
1 5 removal of the filter 47. 

The housing 41 can be arranged in an opening in a wall, or within or at window frame, 
e.g. as an integrated part of a window, on the inner side of a wall, with or without 
connection to a ventilation system. A filter 49 is shown at the outer opening. 

At the outlet of room air, water is supplied to the chamber 46 by opening the water valve 
20 during the outlet interval. Water mist will be deposited on the faces of the heat exchanger 
element, will evaporate, and cool the element. When hot ambient air in the next interval is 
let in with the water valve closed, it will be cooled by the heat exchanger and enters the 
room at the inner side of the wall with a lower temperature than the ambient temperature. 
As an alternative to the use of water jets from nozzles, the evaporating of water can be 
25 achieved in other ways, e.g. with electrostatical plates. 

In Fig. 5 a double version of a ventilation device according to the invention is shown. The 
device 51 is suited for arrangement at a window, corresponding to the device of Fig. 3, but 
can also be arranged on a wall. It comprises two heat exchanger elements, an upper 52 and 
a lower 53, which both are centrally arranged and designed for insertion and removal from 
30 one side, preferably facing the room. The upper heat exchanger element 52 has at ist one end 
an upper fan 54 with a central opening facing a lower air chamber 55 with an opening 56 
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toward the outer side of the wall. The lower heat exchanger element 53 has correspondingly 
a lower fan 57 with an opening towards an upper air chamber 58 with an opening to the 



room. 



The lower air chamber 55 is provided with a diagonal wall 60 which partitions this air 
5 chamber into an outer part connecting to the fan 54 and an inner part connecting the lower 
heat exchanger element 53 with the room over an inner opening 61. Correspondingly the 
upper air chamber 58 is provided with a diagonal partition 62 which divides this chamber and 
provides an outer part which connects the upper heat exchanger element 52 with the outer 
side of the wall. 

10 In this embodiment, the fans 54 and 57 are operated interchangeably for pressure and 
suction. This will create a certain difference in air movement, but this loss will be 
compensated by a continous inlet and outlet of air in parallel operation. Thus substantial air 
leakage bypassing the heat exchanger is avoided. In this way, a particularly efficient energy 
regeneration is achieved. If this is to be further improved, each flow of air may have a double 
1 5 set of fans, to achieve complete balance of air exchange. 

In Fig.6, a vertical section through a window is shown, with a window fram 63, in the 
following called the upper frame, with an extension 64. Over the upper frame 63 and the 
extension 64, a ventilation housing 65 corresponding to that of Fig. 3 is arranged. The 
ventilation housing 65, it is covered by a top frame 66 which has the total width of the upper 
20 frame 63 and the extension 64. The outer and inner side the housing is covered by a lid 67, 
68 with covers 69 and 70. The covers 69, 70 are provided with slits for air communication. 

The top frame 66 extends over the width of the window and provides a chamber 71. In 
narrow windows, the housing 65 may occupy this chamber completely, while it at windows 
with a large width, e.g. 80 cm, there may be a space left at both ends, which can be filled 
25 with insulation material (not shown). The height of the housing 65 and the top frame 66 will 
conform to the module system of windows, e.g. with outer measures adapted to 10-cm 
modules. 

The inner structure and the function of the heat exchanger element and fans for the 
housing 65 may correspond with that of Fig. 3 and 5. 
30 In Fig. 7 is shown a vertical section through a ventilator intended for use at the side of a 
window. The ventilation device of the example has a chimney like ventilation device box 72 
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which is covered on its inner side by thermal insulation elements 73, e.g. of mineral wool. 
The upper end of the box 72 is closed and provided with a sideward outlet 74 facing the 
inner side of the wall and covered by a perforated cover 75. Under the top of the box 72 a 
space 76 is provided for a control unit for the fens as described below. 
5 The lower end of the box 72 has a sideward outlet 77 facing the outer side of the wall and 
is provided with a lower fan 78 with an integrated motor. In the lower part of the box 72, 
a heat exchanger element 79 is arranged and above this there is an upper fan 80 equal to the 
lower fan. The upper part of the box 72 above the fan 80 is covered with insulation sheets 
81, primarily for noise reduction. On the outer side of the wall the box 72 is covered by a 

10 lamell structure 82, partly for air inlet, partly for creating a unitary appearance. 

This ventilation device can be arranged in air channels in existing windows or within new 
buildings where a sideward arrangement of the ventilation device is preferred. On 
interchanging operation of the fans 78 and 80, similar advantages as for the ventilation 
devices above will be achieved. In this embodiment, the ventilation device box 72 can easily 

1 5 be removed from the opening in the wall to give access to the heat exchanger element 79, 
for removal for cleaning. 

In Fig. 8 is shown a ventilation device with a tubular housing 83 with a circular or 
rectangular section, intended for arrangement with a vertical axis. In the central part of the 
housing a heat exchanger element 84 is arranged similar to the embodiment of Fig. 7, and 

20 occupies a section of the housing. Thus the heat exchanger 84 is removable sidewardly 
through an opening with a cover 85 for cleaning. At the upper end the housing 83 has a 
sideward conduit 86 with opening to a room 87. In the conduit 86 a fan 88 for blowing air 
from the outer side of the wall is arranged. Correspondingly, a lower conduit 89 directed 
opposite to the upper conduit, is arranged at the lower end of the housing, facing the 

25 ambient air 90. In the lower conduit 89 a fan 91 for blowing air from the room 87 is 
arranged. The fans 88 and 91 are controlled interchangably as described above by a control 
circuit (not shown). 

At the upper end of the housing 82 a water supply 93 is connected to a manifold 94 with 
nozzles for inlet of water as described in connection with Fig. 4. The housing 82 has a 
30 drainage valve 92 for removal of excessive water. 

The housing 83 can be mounted in a wall or otherwise close to the room 87. 
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Claims: 

1 Ventilation device, with a heat exchanger element (15) for interchangably blowing of 
air to and from a room, such as a living room or an office room, in which the heat exchanger 
5 element is rod- or dish shaped with penetrating passages, at least one fan ( 19, 20) adjoining 
the heat exchanger element (15), which fan or fans can be controlled for interchangable 
outlet and inlet of air from and to the room, communicating through a wall or a room divider 
separating the room from the ambient air, a control circuit being provided for operating the 
fan or fans interchangably, 
1 0 characterized in that 

- the heat exchanger element (15) is thightly received in a ventilation device housing (14) 
which is provided with an access opening facing the room and which may be accessed for 
insertion and removal of the heat exchanger element, 

- the ventilation device housing (14) is provided for accomodation generally in an opening 
15 in a room divider, particularly in a wall or a window frame, to hold major parts of the 

ventilation device in the opening, and 

- at least one fan (19, 20) is provided at the side of the wall which is facing the ambient 
air. 

20 2. Ventilation device according to claim 1, 

characterized in that the fan or fans (19, 20) are provided with low power motors. 

3. Ventilation device according to claim 1 or 2, with two fans, 
characterized in that the fans (19, 20) are arranged adjoiningly. 

25 

4. Ventilation device according to claim 3, 

characterized in that the ventilation device housing (24) is provided for arrangement at the 
top of a window, with rod shape in the sideward extension of the window, and that the fans 
(30, 3 1) are radial fans arranged with vertical axis at each end of the ventilation housing with 
30 communication through a dish shaped heat exchanger element (35) arranged in the middle 
of the housing. 
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5. Ventilation device according to claim 1, 

characterized in that the the housing is provided for arrangment at the top of a window 
with rod shape in the sideward direction of the window, that is has two groups of fans (54, 
57), and that heat exchanger elements are arranged in a stack, with independent air flow, to 
5 achieve balanced air exchange. 

6. Ventilation device according to claim 1, 

characterized in that the fans (42, 43) are enclosing an air flow guide (44) with series of air 
passages, particularly a dish shaped element with honeycomb structure or a heat exchanger 
1 0 element. 

7. Ventilation device according to claim 1 or 6, 

characterized in that adjoining the heat exchanger element (47) on the inner side thereof, 
a manifold (45) with one of more nozzles is arranged, for intermittent atomizing of water at 
1 5 the outlet of air from the room. 

8. Ventilation device according to one of the claoms 3-7, 

characterized in that the outside of the partition is provided with an inclined cover (22) 
which carries solar cells provided to power the fans. 

20 

9. Ventilation device according to claim 2, 

characterized in that the housing (83) is tubular with a vertical axis and with a manifold (94) 
at the upper end for atomizing water, the housing being provided with tubular connectors 
(86, 89) enclosing fans (88, 91) and with a cover (85) providing access for inserting and 
25 removal of a heat exchanger (84). 

10 Window for accomodating a ventilation device according to one of the claims 
4 or 5, characterized in that a chamber (71) is arranged at the upper edge of the window, 
with a cover element (66) providing the upper window frame, said chamber being provided 
30 with an opening at least towards the inner side of the window, for inserting and removing 
of the ventilation device (65). 
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AMENDED CLAIMS 

[received by the International Bureau on 29 August 1997 (29.08.97); 
original claims 1-10 replaced by amended claims 1-5 (2 pages)] 

5 1 . Ventilation device, with a heat exchanger element (15) for interchangably blowing of 
air to and from a room, such as a living room or an office room, in which the heat exchanger 
element is rod- or dish shaped with penetrating passages, at least one fan (19, 20) adjoining 
the heat exchanger element (15), which fan or fans can be controlled for interchangable 
outlet and inlet of air from and to the room, communicating through a wall or a room 

10 divider separating the room from the ambient air, a control circuit being provided for 
operating the fan or fans interchangably, where a ventilation device housing (14) receiving 
the heat exchanger element (15) is provided for accomodation generally in an opening in 
a room divider, particularly in a wall or a window frame, to hold major parts of the 
ventilation device in the opening, 

1 5 characterized in that 

- the heat exchanger element ( 1 5) is thightly received in a ventilation device housing ( 1 4) 
which is provided with an access opening facing the room and which may be accessed for 
insertion and removal of the heat exchanger element, 

- at least one fan (19, 20) is provided at the side of the wall which is facing the ambient 
20 air, and that the ventilation device housing (24) is provided for arrangement at the top of 

a window, with rod shape in the sideward extension of the window, and that the fan or fans 
(30, 31) are radial fans arranged with vertical axis at each end of the ventilation housing 
with communication through a dish shaped heat exchanger element (35) arranged in the 
middle of the housing. 

25 

2. Ventilation device according to claim 1, 
characterized in that it has two groups of fans (54, 57), and that heat exchanger elements 
are arranged in a stack, with independent air flow, to achieve balanced air exchange. 

30 3. Ventilation device according to claim 1, with two fans, 

characterized in that the fans (42, 43) are enclosing an air flow guide (44) with series of 
air passages, particularly a dish shaped element with honeycomb structure or a heat 
exchanger element. 
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4. Ventilation device according to claim 1, 

characterized in that adjoining the heat exchanger element (47) on the inner side thereof, 
5 a manifold (45) with one of more nozzles is arranged, for intermittent atomizing of water 
at the outlet of air from the room. 

5. Window for accomodating a ventilation device according to one of the claims 

1 or 2, characterized in that a chamber (71) is arranged at the upper edge of the window, 
1 0 with a cover element (66) providing the upper window frame, said chamber being provided 
with an opening at least towards the inner side of the window, for inserting and removing 
of the ventilation device (65). 
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